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ACID-CATALYZED REARRANGEMENT OF METHYL (2ao.4af,6ap,7bB)-2,2a,5,6,6a,7b-HEXAHYDRO-
2a-HYDROXY-4-METHOXYCYCLOBUTI3 4]INDENOJ[4,5-b]JOXETE-4a(7H)-CARBOXYLATE

Arthur G. Schultz*, Arthur G. Taveras and Rudolph K. Kulinig
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Summary: Acid-catalyzed rearrangement of 3 gives isomeric -methoxyketone 9a, presumably via the intermediate
bridgehead enone §.

Oxetanol 3 is available in >90% isolated yield by the consecutive photoreactions of 2,5-cyclohexadien-1-one
land tricyclo[4.3.1.1r507’1°]dec-2—en—4-one 2.1 This substance, 3, appeared to be of potential utility in
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triquinacene ring construct:ion;2 a pinacol-like rearrangement3 of 3 was expected to provide 6 or a related species.

However, treatment of 3 with a catalytic amount of p-toluenesulfonic acid-hydrate (PTSA) in refluxing benzene
solution followed by flash column chromatography on silica gel (hexane-ethyl acetate, 7:3) and crystallization
from ethyl acetate-hexane afforded the B-methoxyketone 9a in 65% yield.4 The structure of 92 was determined by
X-ray diffraction studies.

Treatment of 3 in refluxing methanol with PTSA gave a 1:2 mixture of f-methoxyketone 93 and p-hydroxy-
ketone 9b along with ~20% of what is tentatively assigned as enone 8.56 Attempted chromatography of the reac-
tion mixture on silica gel provided only 93 and 9b. Similar treatment of 3 in ethanol-PTSA gave 9b and 9¢ (1:2
mixture) along with ~15% of enone 8. Methoxyketone 93 was absent from this reaction mixture, indicating that

intramolecular methyl or methoxy group transfer is not involved in the conversion of 3 to 93. Furthermore, it was
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found that 9b was recovered unchanged from refluxing methanol solution in the presence of PTSA as was 92 from
refluxing benzene-PTSA saturated with water.

A mechanism for the conversion of 3 to 9a-¢c compatible with these experimental data is shown below. The
reluctance of 3 to undergo pinacol-like rearrangement, which may be a result of less than ideal bond alignment,’
has been used to advantage in substitution processes; for example, treatment of 3 with methanesulfonyl chloride-

triethylamine in methylene chloride gave bridgehead chloride 10 in excellent yield.
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